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Tl - VIBRATION SUPPRESSING CONTROL DEVICE FOR WORKING DEVICE OF HYDRAULIC 
WORKING MACHINE 
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PA - HITACHI CONSTRUCTION MACHINERY 
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PN - JP5098671 A 19930420 

PD - 1993-04-20 

AP - JP1 9920063040 19920319 

IN - YAMAGATA EUI; others: 03 

PA - HITACHI CONSTR MACH CO LTD 

Tl - VIBRATION SUPPRESSING CONTROL DEVICE FOR WORKING DEVICE OF HYDRAULIC 
WORKING MACHINE 

AB - PURPOSE:To suppress vibration when a working device is stopped or started and provide large 
acceleration for the speed change when it is started in the vibration suppressing control device of 
the working device of a hydraulic working machine. 
- CONSTITUTIONS control unit 7 calculates the thrust F of a boom cylinder 2 based on the 
pressure signals outputted from pressure converters 8, 9 and calculates the velocity V of the 
boom cylinder 2 based on the displacement signal outputted from a displacement gauge 10 
respectively. They are fed to a high-pass filter cutting the vibration component below the preset 
frequency then are multiplied by the preset gains respectively to determine the flow command 
value DELTAg and the control signal is outputted to the second flow control valve 1 1 . The flow 
control valve 11 supportingly feeds or discharges the flow corresponding to the flow command 
value to an actuator, and a damper action is applied to the actuator to suppress vibration 

I - E02F9/22;F1 6F9/50 ;F16F1 5/02 ;G05D1 9/02 
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[#fFW#©SBH] 

7?fal-?i> JftE#>7 , fcttEE7*9 i :i.X-*© 

*«^a©JH^ft**W£*::*<' i x\ 

(a) »EttE7*^:xX-*©lt**»*£©©SBl 

(b) JWB7;5'?aX-^©jM*#Sfc»©»2©« 
HftS*fflf*» 2 ©^fflxat ; 

(c) WE® 1 ©Kffl^arttWLfcfll 1 WVMMb £ 
©S& 1 ©«H**6#&7^^a*-3 r **® w '<' *** 

#*K*rss& i ©7<f jw*b t ; 

(d) SiiE®2©&ai#aTfcdiLfcSg2©ttJ!g»i;i 

©*2 ©^*#&#fc7*^ax— ^BBrowttia* 

#ftR3eTS*2©7* A*¥B£ : 

(e) iHBTV/I^HfflB©*; »snfc7**:ix- 
*«ARtf7*^ax-*a«©*n*nfcj«fc©y-r 

(f) gig^*^ffi!C«i;TMI37^5 i iX-^^ 

»3n*ffia©K***tt«Kt!W"*-*««iffl*a 
sisa©fiK»afMmta. 

imxm 2 1 is** i e«©«ffiff *w*fc*»*fc 
^se©isiij«iOTJWSiiici3ViT, webi©*^ 

Btt. WB7^?-aX-^©E***ffl - r*ffi*-t>* 
(MlEBE*-t>-!J-C«lB*nft:EE*K:*^*»E7i' 

[«*W3] «#JBiB«©ttffiff«««K:*»t*fP 
^SS©iS»l«)S!lS(IffllSg &6 HT* MEH 2 ©tfciti^ 

ait, t&E7?3 L 3.x-*©£{s^&arrs^&ti-£. 
BE«fc»T«fflanfc7*^ax-*©Bftt*2* 
7 ? fii-? ©ag£«*1" ** R£**f 5 £ t * 
Mfcr«IBI0MMMMKB. 
[»#*4] 1 E«©BEff*»*fc*»**fl* 

£&B©«»M«««8Bfcfc^T\ ttE»2©ttlb# 

as, nB»ii»*a*6©iifi i flr#*4iHi.r»«wii« 

£, (MiE7^^iX-^©****fli-rs«W«fc. £ 
ifcfc^^^aX-^BBfcKJW-S^atfttf-r 
[B#E 5 ] s8*« 1 E«©ttEf£BBBfc*tf 

*SH©s»»«*m*acswT, me® i &i«g 2 

©7^ ;P*-#Btt. BE£ 1 ©«»**» 6»«:7^^ 
aX-^*ARtfSWE!B2©««**6*fc7^y'aX 
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-zmmzztizn? w jwHrattw j: t z $m t 

1-«IBMMIMMfcB. 

[B*£ 6 ] B«* 1 »R©*E«««H*lc*»*fP ■ 
B*B©S»#ttlWPSBfc&v»T, iffiESt 1 JK86 2 

©7^^^-^aii. BE«i©*iH*aT«fflLfc» 
i ©ttBraifltEJi* 2 ©*a#a-p*WiL&» 2 ©« 

[»#B7] »*aiE*©«iE^«««fc*^*^ 

jo *«B©S**M«MftBC*V>x-v MBWmHu 
Rtfy^ax-a'j&Kc^n^nicflflfc©^ 

£ tt * WaiM***! £«. 
[§i*a8] »«aiE«©«iffifp««*fc*ft*ff 

|ISE©SS!l«l^l!HffllSStCiiViT, IWE$Bl*£tfSS 

2©7* A-^ati. »rSHiSR£U:©fi» 

TOHMMMMIB. 
^ [tt$9l9] fflff#>7£, ©««£#>:/*> 6 ttffl 
Sn*EEttKJ:oTK»*n. #BBB*BSW*ilWE 
7 9 =5- a X- ? £ . '«UE# > 7£ WL'f 9 * 'd.X-9 © 

aX-*fc«J6Sn*E»©B*«IWBT*K*WB# 
£ AfcttJEEB»@»*»^H!lEfr : *««lC* 0" 

(a) BEttJF.7*^aX-*©inaue*8*fca©SB 
l ©ttdk«IUUr«B 1 ©&iti¥R£ ; 

(b) HE7*yaX-*©B«fc#*fca©»2©tt 

» 2 ©atb^at ; 

( c ) me® 1 ©ata^a-cam Lfc® 1 ©waist n 
©is 1 ©tttt«a*&#fc7*?ax-*iDS«©^'f n 
*-*fc7^^-»B&«U Bfft«*a**©*ft 

S » 1 © 7 *B £ ; 

(d) ttEB2©«ffl^a-c«mbfc»2©ttB»t!: 
©IS 2 ©WHfiA^#fc7^5 L 3.X-^ jtt©v>r na> 

-*C7-f ^HBa*«u »»«*»*«©«•* 
aHfcB#!"**2©7<f/W*B£ : 

(e) be74A*hm©b. isnfcr^fai- 
40 ^jo«aatf7i'?ax-i'«K©*n*iiKiJBt©y 

<Y >S*JtT-»B»*«fc*a*«J(#a£ ; 

(f) H«lEliiESti^€C^i;TmlE7i'5 i 3.X-^{cS& 

co 0 0 1] 

lB»±©*lfll»Ifl ♦JWIttlttEVa^ 9U-> 

g©ff±uf*«ti>:ei()i^cfeft5jgi&&«i*fT5i6i)ai 
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[0 0 0 2] 

[#3fc©Stf&] IfcEiPftljM*. #S*.Kttffi5'3''W:* 
*U c©ttft«ff#4©fl*ftCJ:!>. *E#>^i* 

[0 0 0 3] C©J:5&»ff#3MM*K:*lr»Ttt. »f£ 
Wt- 3 ft«t> AKRLT7-Z»«MM:Stt* t 2, * 

»#4R|$«)?llltt[sJ!STtt^A , ^©SeSbT. &S4 
C©«»JMt#Ket)0. *#©#*$© 

D>h£#©ai££l(l£4UTL*3. C©fill 

jWK*&&V». *©*!**. MAIi/ttry F£©ifeSSM3:B 

[0 0 0 4] CO^SAMlCttU ^fflBa6 2-3 4 
7 8 8<ja*fc*WTtt. SHIiBfBHiWfc&WT, 7 

£ 7 ^ jp* * acs lt i f ©abh 
bb^©******. ioi^-Fojnaae^* 

[0 0 0 5] 

[3^*i«Hfcb«fc5i-fS»B] #18186 2-34 7 8 

*£fcfr&fi«**©'b©fc*IBl/tfct>. Sft©MM 
fcKH******. £©8ffi£JttfcWj$V> 

fct#ttt*©jDa«*«»«sn, *£ftmm&tfin?> 

[0 0 0 6] *%BJ©SW«» faE7^^aX-^©in 

E.m%&-rzz.t\z&K), im»ma>#±* save 

EIHMWC*»t**HI!SB©«»ailW«(»it«*«« 
[0 0 0 7] 

[s$ffi£#tfet5fc«&®^aJ C©BW*3t*1-*fc 



(3) OTW5-986 7 1 

«lfflOT8Btt. (a) «8ffi«lJEE7**3.X-*©Jta 

i ©ttsis^m-rss 1 ©&W¥ a 

t ; (b) «HE7** l 3.X-*©a«*<l*&*©»2 
©tt*ft«ftlM-*Jll2©*ffl#ft* : (O 'Mfiftl 

o&m a-c^a bfcjg i ©«sss t c©» i ©ttiss 

hm*»u Bf«Hftft*«9©fi»js»s»*-r*a 
i©7^^^skt: (d) mans 2 mmm^m 

Ufc»2©tt«*tJl©JB2©«««>61lfc7irya 

jo x-*»«©^rnj&>-#fc7*;i*HBa*«u w 

t ; (e) MB7<t a^hh©*. *&nfc7*?3. 
x-^mAR^^^ax-^jiKw-tn-ent^it© 

y-f>**»tT«fflS*tt**»*aWf-Ri:: (f) 

*ffitt©***«»«K*W**»M»T-R£ : *• 
^.5t)©ra&S. 

[0 0 0 8] ff*U<tt, »l©«fflT«tt, 7*?a 

x-^©ff**tiai-rsiE*-b>-y-t. ma-fc>u-c* 

[0 0 0 9] *fc. #*L<tt. JB 2 ©fcWT-fttt. 7 
^iX-*0£ft£fcW-rS£&!r|-i. XfiCiH-TtttU 
Stlfc7^?aX-5'©*(fl:lc3£^47^f'aX--^© 

[0 0 10] JSC, »*b<tt. m2fiD^UiTR«. » 

fls^a*»6©«fp«^*«wfl-r**ia*t. 

[0 0 11] SglRt/3§2©7-< > ;l<*-^att. £ir 
W»2©«tt**67^^aLX^^**/ktf7^?'aX 

-^5ts*#fc^fc, -e©ffl{r-€-n^n7^jv^-«ia 

*Il/TWWU JBlRtfII2©ttiRft#&7*?-a 
x-*ftaRtf7*^jLX-i'j**£1»<5HK:, *©* 

i *xm 2 ©tt»*K*n-f n7 ^ )i*-9&&&nvT 

[ooi2] s-fc, spskh:. »*^Rli> 7*** 
-$&a©&. #snfc7^?iX-^«*sr;7^?i 
40 x-*^©-e-rH?nc0r£©y-r >fcBUfc«*joj|t 

[0 0 13] JSC »*U<tt» »l*J;tf»2©74 

jv**rh:, *n^nv ]>f3fiM*»fiU:©«ft*^>*a 

[ooi4] aicttoBWcT^ax-*©*** 

-^©iniis*#s^«)©^siss:aas-r-5^ai^a* 
Kit, 7<r;i'?Ha9©& #e.nfc7fg i 3.x-^ini 

^SR^7^^ 1 j.x-3'jiS©-€-^tlt«'f3£©'y'1' > 
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100 1 5] 

* Hi Kith «iff7*yAX-*#«ttKJ:DB*tt 
«*BATS6C»»UJ:5trst*. *©tt*£a 
S©**Sfc»«t&*>AHWB#ttffi7*^aX- 

^8K7^ax-*©to8a£*i*<Ti!?ftv> ! b© 
jtai&a©fs;££m>T8iS!i^lt£fc©'T'v>* 

©T\ fcaK^HMStiSMWM^fcO. cttfcJ: 

flLfcT*. 
[0 0 16] 

-> 3 jv© 7- a 2 a «nr * *je7 * ? 3. x- *r* 

&fc^7-A«>U>y2fc, ltfoEETZ? 
^ay>KPl:ioT8asnt, ttE7J^a.X 

— * 2 c«»sn*ffit*«>a**w»T*J8 1 ©8ts$ 

»#4fc. #>7l iSBl©«*M«M ©«©&:*# 
[0 0 17] *^J6^©S«l«liafH»gB««±©iftE * 

K»im»fc«*.6ns mm^-vVT t.. 7- 

Av'J ©'vy P«EA*J:tf o f P«EA***l 
**U(Wtt-r4ffi**«a8, 9t. 7-A->U>^2© 

^rr&fc>6£xp>©&E£&ffi"3" j5 ^&^ 1 ot, 

««^C©SI2©»lfitt«#l 1 £&*A. Ifr-'^ 
7 liEftS&8 8 , 9 * iWEtttt 10*6 ©fciiifl^ 

-r*«»fir*ftJB2©aE«»fP#i nca*f«. 
©ffiaffifii?# im » 1 ©«a«*^iH*^»E# 

>7i t^-A3/'J>^2©PHcWfS*u «fpa-=y 4 
H7*6©«fPffl*tJ:Deft4n. 7-A->U>^2 

[0 0 18] tlllaxy P 7ttV-T*n3 
fllJfcSn. 02lC*r«fc5{C, Eft£&K8, 9*6W 

tftxS^JHWWMW* A/D 3 >AW 7ai> 
4>*iI»gS (CPU) 7bt. «»^«©7 , 0^5A 
€rfeiW-r-5 , J-H^> l J-^ ; & , >' (ROM) 7ci, * 

U (RAM) 7dt, ffl*Jfl©I/0-f >*-7x-f* t 
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7et. .hEOMUIIMH lt»«Sn*«ffiS7 
f, 7gfc£ftA.TV>ft. 

[0019] fflfJXX? P 7 tt, E:*j3ift8§8, 9 *6 

©jSffis^n^nsait. tns*i»e«i»*ii©« 

MHKI2 ©**«»# 1 1 
[(7 [0 0 2 0] £tT. H3l3^-rROM7cC*»iSn& 
fiIfll#)87aii r 9A©7a~f-v-hlcUfc* 1 ^. 

X. 8, 9 0BMi*JrtHMMM 0©tiJ©£ 

A/D3>M-^«M/TX*U 7-Av'J>^2© 
'WFUJEEfcPi **tfOyH»F.*Pi £7-A->'J 
>^2©3EfiXS:RAM7 dfcBlftT*. 
[0 0 2 1] *fc#JHl 1 0fc*V»T. 7-A->'J>* 
2©^yH«JE*Pi is*tfayHIII£*Hi K7-A 
->■) >?2<D<\y Hffl3SEffi«A: fc«fctfu-y PUSH: 
a? ®«A» fcaWtT. ^©^S^feSCtlCJcD. 7- A 

->u>^2©jt*FSum-r4. 

[0 0 2 2] JfcC^JBl 2 8«©7-A-> 
U >^2 ©£&X. t l-9->7;H^tSiB>l©7-A-> i J > 
^2©^&X.-i t©JI**J'7*ttWA tTPM"it 

[0 0 2 3] Jfcfc^JBl 3 0C*V>T» 7-Av'J>^ 

2 ©«* f tas v ***nFtt/w axv -< ica 

U 7-A5/U>*2©»*F©lff£H**a «-.«>*» 
(ETF. MW»iV>9) Fi fcggV©J9r£ffl 

&/\-f;tx7^^©WiaF» = f»» (F) 43<ki; 

Vi =feM (V) *fflV»T»lUTK«*l&»F» . 
Vk 

[0 0 2 4] H4IC/W /^7>r)^lcJt*^Ftjt 
sv©^a«t^4*-r. 7-A^U >^2 A©«»E*« 
WitaiOOKg/cm' fc*SttlBT«fHWt-3© 
A*u ahn-M £04 (a) ©±5iC»bS** 
7-A->'J>^2 A©)igVli04 (b) ©±5C 
40 «UU «^F1404 (d) ©*5(C^ft:1"S. Tfet) 
^ ^_A->U>^2A©ie«l^i:*?Jh^«- 7-A2 

A©s»*«fctfcru9«s«ft*a«©«ttt«*«w* 
*F«Ei4 (d) e*f *3ic*fl:u tnc^oxa 

gVfeE4 (b) CjR-rJ:3fc*<fc1"*. ZtltMH 

»f$n, 04 (c) fc<ktf (e) K*-fJ:3l*fift*5«J: 
UCffjhC#3*»l«»Vi £<ktfF» ©»*««» sn 

s. «^F©«®it)iSv©fi«i»9o 4 <om 

50 ©Ttl#*5. 
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[0 0 2 5] /\jKZ7j)Vf&<Dmi]<Dmm 

f h \mii f 6 &&£©#§ sis* t itmz- 

7-AvU>^2©fti>$gti#ifc:ftJS;-f£. 

y-k 2 a fc*nagtJrr«M t>**n* c t*» 

*nS4*©H*Mft*«T©HWfcT»0* MEMC 
tt»E-> a "UkDtf-f XC t> <fcS tf«*a 1 - 3 H z ©« 
Bft©ttT&*. 
[0 0 2 6] Jfcfc. #JB 14 OK43 V»T. 7-AvU> 
y 2 (OmiJ F CD«n«jft»F h fc&g V ©&$*&£# V 
b C-ttUFftlJffc©^ >Kf , K, £jWC. 

Jnim>;i£i::£03ltSm4*fiAq££{ttU 

[0 0 2 7] Jfcfc. #fg&fcl©f£ffia>S£0 5:fc«ktf0 
6£J:DRWr*. 05tt, f&fc©SftttMfl*£B£ 

£©$ftW\*-3©A;*Ju QUUyhB) , ?-A-> 
>J >^2©^fiX, 7-AvU >^2 ©8gVi3i:tf:7 
-AvU>y2©m#F©B|fEf*Jlfcft:£*U 
TSIffllA*AQ*^-&T^bT^S. -£&g 

&#±2lJ-5A<&f£W\*-3£*i{;:BI-f SI 5 

$$.\zmz>. cnicttoT, •€-n*T-«oasv*«t 

r/«*FTTlf^|6]Ci!»^Tfeofcy-A->U >^2 

f?it-trf. @5 (c) ic^-r<fcpicag^ESi6S^3s 

43*tfit*Ft>H5 (d) *3«ktf (e) lC*T«fc5C& 

EfltoWt*©ttI* UT7-A v 'J 2 *t±#lCif b 
giStl, *ttXttJtto*W»*Si#£. 3IgVI*IE© 
«fcRU#0«*FH«^*mM-*. ^-A->U>^ 40 
2#0r£&©£T#l/B&<**l*£, HtRfcEttO/t** 

&xttM'>swtet-5t*t. a*vw;ft<D*fc(Ei;# 

r>*AF(iiMillfcHJ(M-*. R±©£fc*t«DS3n. 
7— A 2 A Z-$tS7 O > hJt>\ZMW)tf%&tZ>. z\am 
»*»*#ClOfc>0. **©#**©!*«£* D**©» 

[0 0 2 8] ^ntMLT, *MHfT'B. ?-AvU 
>^2 0J|«V43j:lflt*FtA-fn^7^A'3'»ca-r 50 
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cticto. 06 (d) izm-vm-r&sttmfcm&Wi 

£U©ai*V ©»»*«• Vi t, 06 (e) fc^«T^ 

•rj:5«tBf€H«»a±©«»Fo«a*fl-F» 
©. cnsi^n^n^©^ >k ( , k, 
t. m£mn?zz\t\z±K>. me <b) fc*r«fc5 
ttmm*& a a *s a u tMfsn 2 © 
kmmh 1 comits. 

[0 0 2 9] KftlHfP* 1 1 «£©mf|££ttTffi£© 
NSCUBSn. 7-Av'J>*2©ay KflSCttffisI? 

Ay H*©flEtt**>* 1 2lC»ffl-r5. CniCcfcO, 

?-k ! sv>92\z?>n-ftmifitt*>ru mmos. 
[0030] bfcd^r. **imcj:tii£ 7-a«> 

'J>y2©gg|i$. fltJklW. ^-A->»J>y2©jfg 

gfc (iDJiK) USB**?-* 2 A 

n, flAtotfryhfc©ft*ttHft©*. «»«clMW 

<iRj±-r*. 

[0 0 3 1] *!8J|«CJ:nK. «a»M©fc» 
©«JSJ&^fflAq©ft^lC**F©*WKjS»F» fc'lt 
Tfj:<. agV©«JiiSjfc#V»£t>fflVn:V»S©T. 

[0 0 3 2] sn&»iHr««d. -^©BWW^I^B 

ft) ©**68»«**tAatft*ntt+»T*S. L 
A»LJ4*t&. 0i|^«^-A->'J>^2©ESIjlQlCtt. Ji 

fcar**T©i»iB3&«ft<fto. iwwfcts. ^ 

<, «ft©l8*T**a«V©*Httl«*>V» 

T»i*»*«Aqftifc©Tw*©T. aoaufcWflnwsn 

[0 0 3 3] CldT, 5iSV©a^Si«(!G^V» © 

6»s5sm^«i a q s*©fe«^rictt. m&v\*mm 
<D8&-e3bzz\tfr?>mwi&%±\zmM?zz.tiAmm 

*Wfc»w-r$fc©fctt**©«Httrt»Fi tjis© 

ifitHttJjt^ViCH^ftfflViiit****^**. il© 
««©»H»lS»Vi t**©*H»*»Fi ©fift» 
MVtDK^y^K. . Kt K«fc OtfcJES ru 
y-f>K. , Ki ttgft»«tHfftt*#t©«ia^v» 

iciDft^^ns. 

[0 0 3 4] £A±©«k5lr**««fc*n«. 
«ttCT*itft<fP*«B©«B*«*Wfc«l«T?e 
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